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1

SYSTEM AND METHOD FOR VISUALLY
REPRESENTING A RECORDED AUDIO
MEETING

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to audio recording and
playback systems and methods and, more particularly, to a
system and method for associating distinct a visual represen-
tation with discrete participants 1 a recorded meeting,
enabling participants to be identified and distinguished when
speaking by way of the visual representations.

2. Description of the Prior Art

The use and operation of conventional audio recording
devices and mediums, including analog and digital recorders,
to record and playback sounds 1s well established. When used
alone, namely without video recording equipment, conven-
tional audio recording devices are operative to record sounds
present 1n a desired area or location, such as articulated
voices, and fix them to a storage medium and/or distribute
them over a transitory medium. The recorded material can
then be utilized to playback the sound activity recorded at a
desired time.

In many scenarios, including business meetings or other
group discussions, the functionality of conventional audio
recording devices and integrated or compatible audio play-
back devices 1s particularly useful 1n recording conversations
occurring between a plurality of speakers. Advantageously,
by recording the conversation of the speakers 1n a meeting,
anyone can subsequently review the discussions that tran-
spired, not only enabling parties who were not able to attend
the meeting to be quickly brought up to speed, but also
enabling participants who were 1n attendance to refresh their
recollection.

A well known limitation of conventional recording
devices, however, 1s that when recording conversations occur-
ring between a plurality of speakers, the particular speaker
being recorded at a given time 1s generally not automatically
documented. As such, automatic identification of the present
speaker during subsequent playback (or transcription) 1s gen-
erally not supported. Existing systems and methods which
enable some form of identification of distinct speakers during
playback, beyond simple voice recognition, generally require
the use of additional equipment, such as a video recorder,
and/or additional personnel, such as a transcription profes-
sional. But when employed solely to enable subsequent 1den-
tification of speakers 1n a recording, such existing systems
and methods generally are undesirable as they will increase
the costs and space requirements for the meeting. Moreover,
adding a camera or additional personnel to the meeting room
(s) may cause some participants to become more hesitant to
speak up.

Thus, there remains a need for a system and method for
visually representing each participant in a recorded meeting
while that participant 1s speaking which would automatically
distinguish each speaker in real time during recording. It
would be helptul if such a system and method for visually
representing speaking participants 1n a recorded meeting was
operative to 1dentily each participant with a distinct visual cue
to be displayed/highlighted during playback while that par-
ticipant was speaking. It would be additionally desirable for
such a system and method for visually representing speaking
participants 1n a recorded meeting solely utilized conven-
tional audio devices to minimize any increase in requisite
space or implementation cost as well as any disruption to the
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typical meeting environment that may atiect the participants’
willingness to actively contribute thereto.

The Applicant’s mnvention described herein provides for a
system and method adapted to enable each speaking partici-
pant in a meeting to be associated with a distinct visual cue so
as to allow such participants, during playback, to be identified
and visually distinguished while speaking. The primary
operational steps of Applicant’s system and method for visu-
ally representing speaking participants are associating each
of a plurality of distinct audio capture devices for use 1n a
meeting with a particular sensory cue, analyzing sound level
meters 1 received audio input to recognize participants in
real time through their speaking, and generating a trigger tied
to the sound recording which activates the sensory cue asso-
ciated with the recogmized participant while they speak.
When 1n operation, the system and method for visually rep-
resenting speaking participants allows users to know exactly
who 1s speaking at any point during a recorded meeting. As a
result, many of the limitations imposed by the fixed length
structure of extension bars are removed.

SUMMARY OF THE INVENTION

A system and method for visually representing an audio
meeting recording that captures audible sounds from a plu-
rality of discrete sources, generated during a defined time
frame, and produces a recordable sensory representation
which, 1n addition to having the sound, 1dentifies each specific
discrete source of sound 1n the captured audio sound through-
out the defined time frame. The system and method for visu-
ally representing an audio meeting recording comprises a
plurality of discrete microphones, each connected to an audio
speaker as well as to a conventional digital mixing console,
and a computer system connected to the digital mixing con-
sole.

When 1n use, the microphones each capture sounds in their
immediate vicinity, particularly the articulate voice of a ses-
s10n participant, and generate analog electrical audio signals
therefrom. These audio signals are transmitted to the audio
speaker for broadcasting and to the mixing console where
they are converted to a digital audio feed signal. The digital
audio feed signal 1s then transmitted to the computer system.
The computer system, which has associated a visual cue with
audio signals based on their source, processes the digital
audio feed signal to 1dentify the sources of the captured audio
therein and generates a visual cue associated with the 1denti-
fied audio source. This activity 1s represented in a composite
visual representation that displays all session participants and
indicates speaking participants in real time. The composite
visual representation showing the speaking activity during
the session 1s additionally recorded to facilitate subsequent
playback that includes not only recorded audio but a visual
indication of the speaker at each given moment.

It 1s an object of this mvention to provide a system and
method for wvisually representing each participant 1n a
recorded meeting while that participant 1s speaking which
would automatically distinguish each speaker in real time
during recording.

It1s another object of this invention to provide a system and
method for visually representing speaking participants 1n a
recorded meeting that 1s operative to identily each participant
with a distinct visual cue to be displayed/highlighted during
playback while that participant was speaking.

It 1s yet another object of this invention to provide a system
and method for visually representing speaking participants in
a recorded meeting that solely utilizes conventional audio
devices to minimize any increase 1n requisite space or imple-



US 9,070,409 B1

3

mentation cost as well as any disruption to the typical meeting,
environment that may affect the participants’ willingness to

actively contribute thereto.

These and other objects will be apparent to one of skill in
the art.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a block diagram showing electrical signal flow of
a system and method for visually representing an audio meet-
ing recording in accordance with the preferred embodiment
of the present invention.

FI1G. 2 1s a block diagram showing the electrical signal flow
through the operational components of a system and method
tor visually representing an audio meeting recording in accor-
dance with the preferred embodiment of the present mven-
tion.

FIG. 3 shows a screen shot of an exemplary visual repre-
sentation generated by a system and method for visually
representing an audio meeting recording 1n accordance with
the present invention having 28 participants.

FIG. 4 shows a screen shot of an exemplary visual repre-
sentation generated by a system and method for visually
representing an audio meeting recording 1n accordance with
the present invention having 8 participants.

FIG. 5 shows the process through which a digital audio
feed signal 1s generate for use 1n a system and method for
visually representing an audio meeting recording in accor-
dance with the preferred embodiment of the present mven-
tion.

FI1G. 6 shows the process through which a visual represen-
tation 1s generated and recorded from a digital audio feed
signal 1n a system and method for visually representing an
audio meeting recording 1n accordance with the preferred
embodiment of the present invention.

FIG. 7 1s a block diagram showing electrical signal flow of
a system and method for visually representing an audio meet-
ing recording in accordance with an alternate embodiment of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings and 1n particular FIG. 1, a
system and method for visually representing an audio meet-
ing recording 10 employs, 1n the preferred embodiment, a
plurality of discrete microphones 11 which are each con-
nected to an audio speaker 12, as well as to a conventional
digital mixing console (“DMC”’) 13. Fach microphone 11
captures sounds 1n 1ts immediate vicinity, particularly the
articulate voice of a user wearing 1t or sitting behind 1t. It 1s
contemplated that when the system and method for visually
representing an audio meeting recording 10 1s used for
recording meetings or conferences between a plurality of
participants (or attendees), 1t 1s through the use of a plurality
of microphones 11, with each assigned to an individual par-
ticipant (or particular groups of participants), that each indi-
vidual participant (or distinct group) 1s classified by the sys-
tem based on the sound captured by the particular
microphone 11 1n his immediate vicinity.

As each of the microphones 11 generate analog electrical
audio signals from the articulated voice of its respective par-
ticipant, the audio signals are transmitted to the audio speaker
12 to enable them to be broadcast 1n a desired area and to the
DMC 13 to be converted to a digital audio feed signal (or
“digital feed”). The digital feed 1s then transmitted to a com-
puter system 14 which includes a processor, non-volatile
memory, and a visual display screen 30, with the non-volatile
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memory containing instructions embodied as a visual recog-
nition software module 31 that enable the processor to asso-
ciate audio signals with a visual cue based on their source,
process a digital feed containing audio signals from a plural-
ity of sources to 1dentily the sources of each, and generate a
visual cue associated with an 1dentified audio source, as well
as mstructions embodied as screen recording software mod-
ule 32 that enable the processor to record the visual output
generated by the computer system 14 to non-volatile memory
connected to the computer system 14.

It 1s contemplated that 1n alternate embodiments, other
conventional audible sound capturing devices may be used 1n
place of a microphone 11, other conventional audio output
devices may be used 1n place of an audio speaker 12, other
conventional analog to digital converting devices may be
used 1n place of the DMC 13, and/or other conventional
graphical user interfaces may be used 1n place of the visual
display screen 30.

Referring now to FIGS. 1 and 2, in the preferred embodi-
ment XLR one (1) to two (2) connectors 20 are connected to
the microphones 11 and split the electrical audio signals
generated by the microphones 11. Through this configura-
tion, the electrical audio signals are able to be directed, in
whole, to both the audio speaker 12 and the DMC 13. It 1s
contemplated, however, that i1n alternate configurations
wherein microphone captured audio 1s to be broadcast
through the computer system 14 or 1s not desired to be broad-
cast inreal time, a direct connection to the audio speaker 12 1s
not required. In such embodiments, an XILR one (1) to one (1)
connector or another conventional audio electrical connector
may be employed.

The DMC 13 converts each of the recerved various audio
signals into a digital signal and generates a digital feed signal
containing the digital signals for transmittal to the computer
system 14 through a serial bus. Depending on the type of
computer system 14 used, a Firewire 400 to 800 connector
with a Thunderbolt to Firewire 800 adaptor or a Universal
Serial Bus (“USB”) connector may be employed to form a bus
for connection and communication between the DMC 13 and
the computer system 14.

The digital feed 1s processed by the computer system 14
through the visual recognition software module 31. As the
digital feed 1s processed by the visual recognition software
module 31, the computer system 14 displays a visual repre-
sentation of all participants by microphone 11, with a visual
cue indicating the particular speaker at each given moment on
the visual display screen 30, and records the visual and audio
output generated through the screen recording software mod-
ule 32. It 1s contemplated that the recording created by the
screen recording software module 32 will produce a software
file that, when played back on any computing device having
the capability to read audio and visual media storage files and
provide a audible and visual output (1including without limi-
tation the computer system 14), provides an audio output of
the sound collected from each microphone 11 and a visual
output that displays an 1con for each participant in the audio
recording session and produces a visual indication associated
with a participant’s 1con when that respective participant 1s
producing sound (generally from talking). Exemplary visual
outputs are shown 1n FIGS. 3-4.

Referring now to FI1G. 5, the audio collection process for a
system for visually representing an audio meeting recording,
begins with the conversions of sound from a plurality of
participants (or parties) into electrical audio signals by a
microphone. In the preferred embodiment, each of the elec-
trical audio signals generated by the microphone 1s then split,
with the split signal to be delivered to an audio speaker to be
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broadcast as well as to a DMC. It 1s contemplated that in
embodiments wherein 1t 1s not desired to broadcast the audio
captured by one or more of the microphones 1n use, the audio
signal from the microphone 1s to be transmitted solely to the
DMC.

The DMC converts the plurality of audio signals received
into a digital feed for transmission to a computer system,
where the digital feed 1s processed to generate an output that
visually represents each party and, by their microphone, iden-
tifies the party speaking at each given moment.

Referring now to FIG. 6, the process by which a visual
representation 1s generated and recorded from a digital audio
feed signal by a system for visually representing an audio
meeting recording begins with generating a composite visual
representation containing an icon or other representation of
cach party, by microphone, 1n the session to be visually rep-
resented and/or recorded (such as a meeting, conference, or
other group conversation). As such, each visual representa-
tion corresponds to a specific source microphone connected
to the computer system. As seen 1n FIGS. 3-4, such a visual
representation provides a baseline view of the number of
parties participating or otherwise having a microphone asso-
ciated with them.

It 1s contemplated that 1n some implementations, a single
party (judged by microphone), may actually represent a plu-
rality of people, such as a single department or group 1n an
organization, that 1s sharing a single microphone.

In addition, with each party having a specific visual repre-
sentation which corresponds to them, it 1s contemplated that
for ease of reference, specific names can be assigned to the
visual representations. It 1s contemplated that for some 1mple-
mentations, Powerpoint (or other presentation software pro-
gram) 1s utilized to generate the composite visual represen-
tation of each party.

Next, each party’s microphone 1s associated with a visual
cue through the visual recognition software module. The
visual cue, when triggered, activates their respective specific
corresponding icon 1n the composite visual representation.
Accordingly, during the session, whenever a signal which
originated at a particular party’s microphone 1s received by
the computer system 1n the digital feed, the visual recognition
soltware module triggers the visual cue associated with that
microphone to distinguish that respective visual representa-
tion for as long as the signal 1n the digital feed indicates audio
1s being captured from that microphone. In the preferred
embodiment, the visual representation 1s activated by either
flashing (when the others are solid or blank), becoming solid
(when the others are flashing or blank), or changing colors. In
alternate embodiments, any conventional visual output tech-
nique for distinguishing a particular character, image or icon
may be employed.

The visual representation and/or recording session actually
commences when a digital feed becomes available to the
computer system. Once the digital feed from the DMC
becomes available, the visual recognition software module
begins outputting the composite visual representation of the
session and processing the digital feed(s) availed to it. At the
same time, the screen recording software module begins
recording the audio and visual output of the computer system.
In one embodiment, Quicktime X 1s utilized as the screen
recording software module.

During the processing of the digital feed, the computer
system, through the visual recognition software module, con-
tinually initiates a series of queries to identify, at a given time,
the source microphone of any captured audio in the digital
teed. Accordingly, 1f the computer system detects captured
audio from a first microphone connected 1n the session, i1t
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triggers the visual cue associated with that microphone,
thereby causing the activating the visual representation of the
party identified by the first microphone. Similarly, if the com-
puter system detects captured audio from a second micro-
phone connected 1n the session, 1t triggers the visual cue
associated with that microphone, thereby causing the activat-
ing the visual representation of the party identified by the
second microphone. Such a query 1s repeated for each micro-
phone connected 1n the session, enabling the real time acti-
vation of the visual representation of the speaking party at all
times during the session.

When no captured audio from a connected microphone 1s
detected, the computer system, through the visual recognition
software module, again confirms the availability of digital
teed. It the digital feed remains available, the computer con-
tinues to run its series of queries. Once 1t 1s detected that the
digital feed 1s unavailable, the computer system terminates
the visual representation and/or recording session.

In sessions wherein all participants are in the same room, it
1s understood that a single DMC may provide the sole digital
feed. It 1s appreciated, however, that meeting sessions
wherein some or all participants are in different rooms (build-
ings, cities, countries) from one another, wherein a plurality
of digital feeds, each containing signals corresponding to a
microphone or a plurality of microphones are received. In
sessions having participants in a plurality of different rooms,
a plurality of the rooms containing participants include a
computer system running the visual recognition software
module and connected to a microphone by way of a DMC. In
this arrangement, the visual recognition software modules on
cach computer system allows the computer systems to log
into the same visual representation session, forming a con-
nection over the computer network, and synchronize with
cach other through real time transmissions that enable the
complete visual representation of all participants to be dis-
played simultaneously through each computer system. In this
regard, the computer systems each directly receive all digital
signals from the microphones in their associated room, 11 any,
and transmit data relating to those signals to each other com-
puter system that 1s a part of the same visual representation
session. The computer systems may send data embodied as
the raw digital signal from the microphones or data processed
by the visual recognition software module that includes the
audio compressed and the generated visual cue. Each com-
puter system receives this data, generates the visual represen-
tation, and 1f desired, records the session

In an alternate embodiment for sessions having partici-
pants 1n a plurality of different rooms, the system and method
for visually representing an audio meeting recording operates
through a host computer system on which the visual recog-
nition soitware module 1s running. The host computer system
would receive over a computer network, such as the Internet,
signals from each remote microphone either directly, through
a DMC, or through a client computer system running the
visual recognition software module. The host computer sys-
tem processes the signals as 11 all microphones are 1n the same
room and distributes to each other computer system in the
session an output that enables the complete visual represen-
tation of all participants to be displayed simultaneously on
cach computer system.

In embodiments wherein the participants are 1n different
rooms, any computer system generating or recerving a visual
representation output 1n accordance with the present mnven-
tion can record the audio and video as discussed above
through a screen recording software module.

Referring now to FIG. 7, in an alternate embodiment of the
system and method for visually representing an audio meet-
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ing recording 10' employs a plurality of discrete microphones
11" which are each connected to a computer system 14' con-
taining hardware and software that enables 1t to additionally
function as a DMC 13",

It 1s contemplated that 1n addition to the visual representa-
tion of the participants 1n a meeting session, the visual rec-
ognition software module may also link to or integrate 1n 1ts
output display presentation materials, such as presentation
files or word processing files.

The 1nstant invention has been shown and described herein
in what 1s considered to be the most practical and preferred
embodiment. It 1s recognized, however, that departures may
be made therefrom within the scope of the invention and that
obvious modifications will occur to a person skilled 1n the art.

What 1s claimed 1s:

1. A system for visually representing an audio meeting
session having a plurality of participants, comprising:

a plurality of microphones, wherein each of said plurality
of microphones are configured to generate audio signals
from sound made by at least one session participant in 1ts
the vicinity of the respective microphone; and

at least one computer system having a processor and non-
volatile memory and communicatively connected to said
plurality of microphones, wherein said computer system
1s configured to 1dentily each connected microphone as
a discrete source of audio signals from the at least one
session participant 1n its vicinity, associate audio signals
from each connected microphone with a distinct visual
cue, trigger the respective visual cue of at least one of
said microphones upon the receipt of an electrical trans-
mission containing audio signals generated by the
source microphone, thereby indicating the capture of
sound from at least one session participant in the vicinity
of the respective microphone, and generate a visual out-
put useable by a graphical user interface, wherein said
visual output 1s defined by a composite visual represen-
tation which includes a visual representation of at least
one of said plurality microphones.

2. The system for visually representing an audio meeting,
session of claim 1, wherein the composite visual representa-
tion includes a visual representation of each of said plurality
microphones.

3. The system for visually representing an audio meeting,
session of claim 1, wherein triggering the visual cue associ-
ated with at least one of said microphones causes the visual
representation of that microphone to activate in the composite
visual representation.

4. The system for visually representing an audio meeting,
session of claim 3, wherein said computer system 1s addition-
ally configured to perform at least one of recording the visual
output generated to a non-volatile memory communicatively
associated therewith and displaying the visual output on a
graphic user interface.

5. The system for visually representing an audio meeting,
session of claim 1, wherein said plurality of microphones are
connected to said computer system through at least one ana-
log to digital converter configured to generate at least one
digital electrical transmission containing audio signals from
the plurality of discrete microphones from which the respec-
tive microphone generating audio signals at a given moment
can be 1dentified.

6. The system for visually representing an audio meeting
session of claim 5, wherein said analog to digital converter 1s
defined as a digital mixing console.

7. The system for visually representing an audio meeting,
session of claim 5, wherein said analog to digital converter 1s
embodied 1n a discrete housing.
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8. The system for visually representing an audio meeting,
session of claim 3, wherein one analog to digital converter 1s
operative to convert audio signals generated by said plurality
ol microphones into one digital electrical transmission.

9. The system for visually representing an audio meeting,
session of claim 5, wherein a plurality of analog to digital
converters are operative to convert audio signals generated by
said plurality of microphones 1nto a plurality of digital elec-
tronic transmissions.

10. The system for visually representing an audio meeting
session of claim 1, additionally comprising at least one audio
output device, wherein said audio signals output by at least
one of said plurality of microphones 1s directed to said at least
one audio output device 1n addition to said computer system.

11. A system for visually representing an audio meeting
session having a plurality of participants, comprising:

a plurality of microphones, wherein each of said plurality
of microphones are configured to generate audio signals
from sound made by at least one session participant in 1ts
the vicinity of the respective microphone;

at least one computer system having a processor and non-
volatile memory and communicatively connected to said
plurality of microphones through at least one digital
mixing console, wherein said at least one digital mixing
console 1s operative to convert audio signals generated
by said plurality of microphones to at least one digital
clectrical transmission from which the respective micro-
phone generating audio signals at a given moment can be
1dentified:;

wherein said computer system 1s configured to i1dentify
cach connected microphone as a discrete source of audio
signals from the at least one session participant in 1ts
vicinity, associate audio signals from each connected
microphone with a distinct visual cue, trigger the respec-
tive visual cue of at least one of said microphones upon
the receipt of an electrical transmission containing audio
signals generated by the source microphone, thereby
indicating the capture of sound from at least one session
participant 1n the vicinity of the respective microphone,
and generate a visual output defined by a composite
visual representation which includes a visual represen-
tation of each of said plurality microphones communi-
catively connected thereto, and process the digital elec-
trical transmission containing audio signals generated
by said plurality of microphones;

wherein triggering the visual cue associated with at least
one of said microphones causes the visual representation
of that microphone to activate 1n the composite visual
representation;

wherein said computer system 1s additionally configured to
record the visual output generated to a non-volatile
memory communicatively associated therewith; and

at least one audio output device, wherein said audio signals
output by at least one of said plurality of microphones 1s
directed to said at least one audio output device 1n addi-
tion to said computer system.

12. The system for visually representing an audio meeting
session of claim 11, wherein said analog to digital converter 1s
embodied 1n a discrete housing.

13. The system for visually representing an audio meeting
session of claim 11, wherein said at least one digital electrical
transmissions 1s defined by a single digital electronic trans-
miss1omn.

14. A method for visually representing an audio meeting
session having a plurality of participants, comprising the
steps of:
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providing a plurality of microphones, each configured to
generate audio signals from sound made by at least one
session participant i the vicinity of the respective
microphone, and at least one computer system having a
processor and non-volatile memory and communica-
tively connected to said plurality of microphones;

identifying by said processor each connected microphone
as a discrete source of audio signals from the at least one
session participant 1n its vicinity;
associating by said processor audio signals from each con-
nected microphone with a distinct visual cue;

processing by said processor an electrical transmission
containing audio signals generated by said plurality of
microphones, wherein the step of processing includes
triggering the visual cue associated with the source
microphone while that source microphone generates
audio signals so as to indicate the capture of sound from
at least one session participant in the vicinity of the
respective microphone; and

generating by said processor a visual output defined by a

composite visual representation which includes a visual
representation of at least one of said plurality micro-
phones communicatively connected thereto.

15. The method for visually representing an audio meeting
session of claim 14, wherein the composite visual represen-
tation includes a visual representation of each of said plurality
microphones.

16. The method for visually representing an audio meeting
session of claim 14, wherein triggering the visual cue asso-
ciated with at least one particular source microphone causes

10

15

20

25

10

the visual representation of that microphone to activate in the
composite visual representation.

17. The method for visually representing an audio meeting
session of claim 16, additionally comprising the step of dis-
playing the visual output on a graphical user interface.

18. The method for visually representing an audio meeting
session of claim 16, wherein said audio signals generated by
said plurality of microphones are chronologically synchro-
nized to the triggering of visual cues 1n the recording of the
visual output.

19. The method for visually representing an audio meeting
session of claim 14, wherein said plurality of microphones are
connected to said computer system through a single digital
mixing console configured to generate one digital electrical
transmission containing audio signals from the plurality of
discrete microphones from which the respective microphone
generating audio signals at a gtven moment can be 1dentified.

20. The method for visually representing an audio meeting
session of claim 14, wherein said plurality of microphones are
connected to said computer system through a plurality of
digital mixing consoles configured to generate a plurality of
digital electrical transmissions containing audio signals from
the plurality of discrete microphones from which the respec-
tive microphone generating audio signals at a given moment
can be 1dentified.

21. The method for visually representing an audio meeting,
session of claim 15, additionally comprising the step of
recording the wvisual output generated to a non-volatile
memory communicatively associated therewith.
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